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Immunolabeling of the Major Cell Surface Protein Antigen of Streptococcus 
sobrinus with Monoclonal Antibody 


Mingwen Fan, ODS/Ping Zhang. DOS, PhD/Zhuan Bian. DDS, PhD/Mlnquan Du. DOS, PhD/Nill 
Jin. DDS 

Objective: The purpose of this study was to detenmine the accessibility of monoclonal 
antibody (McAb). specific for the major cell surface protein antigen (PAg) of 
Streptococcus sobrinus, to the surface of Its native epitopes. Materials and Methods: 
An indirect immunogold labeling technique was used to detect the reaction of McAb 
with S, sobrinus 6715. The reactions of polyclonal antibodies (PcAbs) against S. 
sobrinus 6715 or PAg with S. sobrinus 6715, S. mutans Ingbritt C and S. rattus BHT 
were studied as controls. Results: The results indicated that PAg was localized on the 
outer cell surface of S. sobrinus, and McAb was reactive with only a few epitopes of 
the cell surface, whereas PcAbs were found to be reactive with more epitopes. 
Conclusions: McAb was specific for the PAg, but there was cross-reaction witii S. 
mutans. Also there seemed to be an association between fuzzy coat on the surface of 
S. sobrinus and PAg. 
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Immunolabeling of the major cell surface protein antigen of 
Streptococcus sobrinus with monoclonal antibody. 

study was to determine the accessibility of monoclonal antibody 
(McAb) ,__sp_ecif ic for the. major cell -surface protein antigen- -(-PAg-)- of- - - 
Streptococcus sobrinus, to the surface of its native 

epitopes. MATERIALS AND METHODS: An indirect immunogold labeling technique 
was used to detect the reaction of McAb with S. sobrinus 6715. 
The reactions of polyclonal antibodies (PcAbs) against S. 
sobrinus 6715 or PAg with S. sobrinus 6715, S. mutans Ingbritt C and S. 
rattus BHT. 

Antibodies, Bacterial: UL, ultrastructure 
*Antibodies, Monoclonal: UL, ultrastructure 

Bacterial Adhesion: PH, physiology 
♦Bacterial Proteins: IP, isolation & purification 
Microscopy, Immunoelectron 

Streptococcus sobrinus: CH/ chemistry 
^Streptococcus sobrinus: IM, immunology 
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iXT'I Ecological study of Streptococcus mutans. Streptococcus 

sobrinus and Lactobacillus spp. at sub-sites from approximal 
dental plaque from children. 
AB. . . (A), to the side of (S) and below (B) the contact area. Samples were 
processed by indirect IF using high-titred polyclonal anti-S. 
mutans *c', anti-S. sobrinus *d', anti-L. casei and anti-L. acidophilus 
antisera. An overall positive association was found between S.. . . = 
81%), compared with sub-sites A and S (48 and 62%, respectively). S. 
mutans 'c' and S. sobrinus 'd' were detected together at 
subsites A = 12%, S ^ 22%, and B = 38%, with proportional counts at B 
sites being. 
ORGN . 

Rods: Eubacteria, Bacteria, Microorganisms 
ORGN Organism Name 

human (Hominidae) : child; Lactobacillus-spp . (Regular Nonsporing 

Gram-Positive Rods) : isolate; Streptococcus -mutans (Gram- Positive 

Cocci) : isolate; Streptococcus -sobrinus 

(Gram-Positive Cocci) : isolate 
ORGN Organism Super terms 

Animals; Bacteria; Chordates; Eubacteria; Humans; Mammals; 

Microorganisms ; Primates ; Vertebrates 
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Tl\ Immunoassay and kits for detecting and quantifying cariogenic 

bacteria 

AB In the title method, (1) Streptococcus mutans in a sample to be examd. is 
reacted with .gtoreq.l polyclonal or monoclonal antibody having 
a specific reactivity to the microorganism; (2) the antibody bound to the 
microorganism is sepd. from unbound antibody by filtration on a membrane 
filter; and (3) the bound antibody captured on the filter is 
detected by a suitable means. The method allows rapid and 
convenient detection of S. mutans with high sensitivity, without 
the need for selective cultivation of a sample before detection, 
and without the problem of decrease of survival rate of bacteria caused by 
time lag between sample collection and detection. Kits for 
performing the method are also disclosed. Std. cuirves for the detn. are 
presented. S. mutans was detected in a saliva sample. 

IT Streptococcus mutans 

Streptococcus sobrinus 
(detn. of, immunoassay with membrane filter for) 
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AB. . . also able to transfer the phosphate group from PEP to the other 


L2 
TI 

AB 


CT 


specific PTS proteins known in S. salivarius. Rabbit polyclonal 
antibodies directed against each form reacted with both proteins. The 
presence of the 2 forms of HPr was detected in fresh cellular 
extracts of S. salivarius; however, their intracellular ratio varied 
according to growth conditions. A doublet was also. . . mutans, S. 
sjDbrinus , . S.. sanguis., S- thermophilus-/ S-. bov-i-s , ~S . rat-tus-) and- a-lso- in ■ 
Lactococcus lactis. A single form was detected in L. casei, 
Enterococcus faecalis, S. aureus, and Bacillis subtilis. It thus appears 
that the presence of 2 forms of . 
IT Miscellaneous Descriptors 

STREPTOCOCCUS -SALIVARIUS STREPTOCOCCUS -MUTANS STREPTOCOCCUS - 
SOBRINUS STREPTOCOCCUS -SANGUIS STREPTOCOCCUS -THERMOPHILUS 
STREPTOCOCCUS -BOVIS STREPTOCOCCUS -RATTUS STREPTOCOCCUS -AUREUS 
LACTOCOCCUS -LACTIS LACTOBACILLUS -CAS EI BACILLUS -SUBTILIS 
ENTEROCOCCUS -FAECALIS CHROMATOGRAPHY SDS-POLYACRYLAMIDE GEL 
ELECTROPHORESIS 
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TI Cloning of the amino terminal nucleotides of the antigen I/II of 
Streptococcus sobrinus and the immune responses to the 
corresponding synthetic peptides. 
AB A portion of the antigen I/II (spaA, B, PI) gene of Streptococcus 
sobrinus 6715, containing the coding sequence for the amino 
terminal 684 amino acids of the protein, was cloned in bacteriophage 
lambda GTIO. Selection was by immunological detection using a 
polyclonal antiserum to the antigen I/II from Strep, mutans. From 
the amino acid sequence, peptides were synthesized, 15 amino acids in. 
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TI Cloning of the amino terminal nucleotides of the antigen I/II of 

Streptococcus sobrinus and the immune responses to the 

corresponding synthetic peptides 
AB . . . for the amino terminal 684 amino acids of the protein, was cloned 

in bacteriophage .lambda. GTIO. Selection was by Immunol. 

detection using a polyclonal antiserum to the antigen 

I/II from S. mutans. From the amino acid sequence, peptides were 

synthesized, 15 amino acids in. 
IT Streptococcus sobrinus 

(antigen I/II of, cloning and immunogenicity of synthetic peptides 
from) 

IT Molecular cloning 
Protein sequences 

(of antigen I/II from Streptococcus sobrinus) 
IT Conformation and Conformers 

(of antigen I/II from Streptococcus sobrinus, 

antibodies in relation to) 
IT Peptides, biological studies 
RL: BIOL (Biological study) 

(synthetic, from antigen I/II of Streptococcus 

sobrinus, immunogenicity of) 
IT Antigens 

RL: BIOL (Biological study) 

(PI, cloning and immunogenicity of synthetic peptides from, of 

Streptococcus sobrinus) 
IT Lymphocyte 

(T-, antigen I/ll synthetic peptides from Streptococcus 

sobrinus stimulation of) 
IT Deoxyribonucleic acid sequences 

(antigen Pl-specifying, from Streptococcus sobrinus 

) 

IT Tooth 

(disease, caries, vaccine for, synthetic peptides from 
Streptococcus sobrinus I/II antigen in relation to) 


IT Gene and Genetic element, microbial 
RL: PRP (Properties) 

(spaA, cloning and sequence of, of Streptococcus 
sobrinus ) 
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TI DETECTION AND SPECIFICITY OF ANTIBODIES SECRETED BY SPLEEN CELLS 

IN MICE IMMUNIZED WITH STREPTOCOCCUS -MUTANS . 
AB. . . but not of antigen III was sufficient to induce a strong 

specif ic -antibody response. Some evidence was also obtained for weak 
polyclonal stimulation of spleen cells by S. mutans cells and by 
antigen l/II; a result which could be relevant to the. 
IT Miscellaneous Descriptors 
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AB Prepd. are polyclonal antibodies with selectivity for 

Streptococcus sobrinus 100 times higher than for S. 

mutans. Immunoassay or ELISA with the polyclonal antibody is 

used for detecting Streptococcus sobrinus in 

body fluid, e.g. saliva or tartar., and for diagnosing cavity. 
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AB OBJECTIVE: The purpose of this study was to determine the accessibility of 
monoclonal antibody (McAb) , specific for the major cell surface protein 
antigen (PAg) of Streptococcus sobrinus, to the 

surface of its native epitopes. MATERIALS AND METHODS: An indirect 
immunogold labeling technique was used to detect the reaction of 
McAb with S. sobrinus 6715. The reactions of polyclonal 

antibodies (PcAbs) against S. sobrinus 6715 or PAg with S. sobrinus 6715, 
S. mutans Ingbritt C and S. rattus BHT were studied as controls. RESULTS: 
The results indicated that PAg was localized on the outer cell surface of 
S. sobrinus, and McAb was reactive with only a few epitopes of the cell 
surface, whereas PcAbs were found to be reactive with more epitopes. 
CONCLUSIONS: McAb was specific for the PAg, but there was cross-reaction 
with S. mutans. Also there seemed to be an association between the fuzzy 
coat on the surface of S. sobrinus and PAg. 
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AB Previous immunofluorescence (IF) studies have indicated that Streptococcus 
mutans may preferentially colonise specific sub-sites within approximal 
plaque. The present study aimed to extend these observations to other 
mutans streptococci and lactobacilli in such gingival margin plaque. Two 
hundred and seventy approximal plaque samples were taken from 90 teeth (3 
from each tooth) in 64 children; three gingival margin sub-sites in 
relation to the contact area: away from (A), to the side of (S) and below 
(B) the contact area. Samples were processed by indirect IF using 
high- titred polyclonal anti-S. mutans 'c', anti-S. sobrinus 'd», 
anti-L, casei and anti-L. acidophilus antisera. An overall positive 
association was found between S. mutans 'c' and S. sobrinus 'd' (p < 
0.001). Significant differences (p < 0.1) were found between the 
proportional counts at each sub-site for S. mutans 'c': A = 39%, S = 51% 
and B = 70%, and for S. sobrinus 'd' 21, 33 and 49%. Mutans streptococci 
(MS) appeared to preferentially colonise the sub- site below the contact 
area (B = 81%), compared with sub-sites A and S (48 and 62%, 
respectively). S. mutans 'c' and S. sobrinus 'd' were detected 
together at subsites A = 12%, S = 22%, and B = 38%, with proportional 
counts at B sites being higher than those at A (B > A, p < 0.01, and B > 


S, p < 0.05). Lactobacillus spp . were isolated rarely, and were usually 
found together with MS. There was a positive relationship between the 
presence of lactobacilli or MS and caries (white spot lesions only) , 
although these species could frequently be isolated from noncarious sites. 
The presence of both S. mutans 'c' and S. sobrinus 'd' were strongly 
correlated with early caries lesions. In addition, this study confirmed 
the variation in the microflora at different sub-sites within agproximal 
dental plaque. 
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AB In the title method, (1) Streptococcus mutans in a sample to be examd. is 
reacted with .gtoreq.l polyclonal or monoclonal antibody having 
a specific reactivity to the microorganism; (2) the antibody bound to the 
microorganism is sepd. from unbound antibody by filtration on a membrane 
filter; and (3) the bound antibody captured on the filter is 
detected by a suitable means. The method allows rapid and 
convenient detection of S. mutans with high sensitivity, without 
the need for selective cultivation of a sample before detection, 
and without the problem of decrease of survival rate of bacteria caused by 
time lag between sample collection and detection. Kits for 
performing the method are also disclosed. Std. curves for the detn. are 
presented. S. mutans was detected in a saliva sample. 
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AB The protein, HPr, a necessary component of the phosphoenolpyruvate 
phosphotransferase system (PTS) in bacteria, was purified from 
Streptococcus salivarius by column chromatography. The purified 
preparation gave only one band when analyzed by sodium dodecylsulf ate gel 
electrophoresis or by isoelectric focusing in polyacrylamide gel (pi = 
4.85). However, electrophoresis in Tris -containing buffers under 
non- denaturing conditions revealed 2 bands that coud be phosphorylated by 
PEP in the presence of enzyme I of the PTS of by ATP with the HPr kinase. 
Homogeneous preparations of these 2 forms could be obtained by preparative 
electrophoresis. Each preparation exhibited only 1 band when analyzed by 
electrophoresis under non-denaturing conditions, indicating tht the 
doublet observed before preparative electrophoresis was not an 
electrophoretic artefact. The electrophoretic mobility of each protein was 
not modified following heat -treatment at 100. degree. C for 20 min or 
storage at -4 0. degree. C for several months. Both HPr proteins catalyzed 
in vitro the PEP-dependent phosphorylation of lucose, but at a rate 
slightly lower than that observed with a preparation of HPr containing 
both forms of the protein. Both fomns were also able to transfer the 
phosphate group from PEP to the other specific PTS proteins known in S. 
salivarius. Rabbit polyclonal antibodies directed against each 
form reacted with both proteins. The presence of the 2 forms of HPr was 
detected in fresh cellular extracts of S. salivarius; however, 
their intracellular ratio varied according to growth conditions. A doublet 
was also found in many other streptococcal species tested (S. mutans, S. 
sobrinus, S. sanguis, S. thermophilus, S. bovis, S. rattus) and also in 
Lactococcus lactis . A single form was detected in L. casei, 
Enterococcus faecalis, S. aureus, and Bacillis subtilis. It thus appears 
that the presence of 2 forms of HPr is restricted to the genera 
Streptococcus and Lactoboccus . 


